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Case Mq. 91 01 93 

Reactor for Oryinq Water-cantaininq 5olir)s in a Heateri 
rluldized l?Bd and Method of Goerating the Reactor 
DESCRIPTION 

This invention raiates to a reactor for drying 
uater-containing solids in a heated fiuidized bed, uhich 
reactor comprises above the fiuidized bed a vapor-collecting 
space provided uiith a vapor outlet and, above the vaoor- 
collecting space, means for feeding the uater-containing 
solids, and relates also to a rnethad of ooeratinq the reactor. 

Reactor of that kind are knoun and have been 
described, e.g., in German Patent ?S 01 7?3 and the corres- 
ponding U.S. Patent '♦,295,?Q1 and in Herman Patent 36 Uk 006 "J . 

J ( 

and DE-A-39 t#3 366. Said publications do not contain a dis- ^ 
cussion about hcu the water-con taininn solids, iiihich ore- ' 
ferantially form lumps as thsy are dsllvered, can be fed to q \o E 
the fiuidized bed uniformly and in the Finest ooeaibls state 
of division. U.S. Patent ?,^12,U57 discloses a rotetlno 
disk for laterally throuiing material to be dried in a late- 
ral direction from a supply passage by centrifugal force. 

It is an object of the invention so to design 
the reactor described first hereinbefore that the uiatcr-con- 
taining solids are distributed in the vepor-collec tino soace 
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in such a manner that any relatively large lumps uill be 
destroyed. At the same time, the solids should be distri- 
buted as uniformly os oossible over the top surface of the 
fluidized bed. This is accomplished in accordance utith the 
invention in that an approximately conical distributor sur- 
face, hihich is rotatable about a vertical axis, is provi- 
ded in the vapor-collectincj soace belou the feeding means 
and slipes at an anqie from 25 to 70" from the horizontal and 
has at leaat ons aperture, which occupies 30 to 90% of the 
theoretical overall area of the distributor surface. 

The aoproximately conical distributor surface 
is not a closed surface but has one or more aoertures, 
through uhich part of the solids passes hihich come from the 
distributor surface. Said solids uhich fall through the 
aperture or apertures are moved radially outuiardly by the 
rotating distributor surface to a much smaller extent ao 
that the central portion of the fluidized bed under the 
distributor surface can fairly uniformly be supplied uiith 
solids Just as the outer oortions. Nevertheless the distri- 
butor surface also constitutes a baffle, by ujhich particu- 
larly relatively laroe aaglomsrates formed by the solids 
fallinp from above are crushed. 

The vaoor-collectino space usually ^ao a uater 
vapor saturation of at least cQ% and often of about 100?c. 
Above the distributor surface that water vapor contacts the 
cold uiater-containinci solids and condenses cn the surface 
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thereof. This lulll promote the rormation of aoQlonierates ; 

that formation is opposed by the rotating distributor aur- 

jrotational 

face. By a choice of a suitable^speed of the distributor 
surface It is possibie to adapt the action of that surface 
to the objects to be accomplished in dependence on solids 
of a given kind. In most cases the soeeds lis in the range 
from 20 to 250 revolutions per minute. 

The qranulsr solids to bs dried may consist, s.g. 
of coal, broun coal, ores or sludges of various kinds. 

The Largest diameter of the distributor surface 
is prsfarably Q.1 to 0.^ times the diameter of the top sur- 
face of the fluidized bed. To improve the function of the 

distributor surface, namely, to spread the solids as uni- 
formly as possible over the fluidized bed and, at the same 
time, to intensify the crushing of the lumos, the too sur- 
face of the distributor surface member may be provided uith 
projections, uihich may consist, e»Q., of humps, teeth or ribs 

Optional further features of the reactor and de- 
tails of its operation uill be explained utih reference to 
the draylng, in uihich 

Fiqure 1 ia a schematic longitudinal sectional 
vieui ahoying the reactor, 

Figure ?. is b sectional wieu taken on line A-A 
in Figure 1 and showing the suoply chamber, 
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Figure 3 is a perspective >/ieui showing a First 
smbodiment of the rllstributar surface. 

Figure is a top plan view showing the distribu- 
tor surface of Figure ^ vieusi In the riirectlan of the arrow 
n, and 

Figure 5 Is a top plan view showing a further 
embodiment of the distributor surface. 

The reactor 1 is used to dry uBter-containino so- 
lids in a fluidized bed 2, which is indirectly heated by 
heat exchanger means 3* Superheated steam is preferably used 
as a fluldizing fluid snri is suoplisd through line U and con- 
ducted into the fluidl2?d bsri ? through 3 oratn 5, 'jhlch is 
canstitutsd, e-q., by horizontal tubes and forned with ori- 
fices. The water vaoor formed as a result of the drying is 
collected together with the flulriizinq fluid in the vapor- 
collecting apace G over the fluidized bed ?. The atmosphere 
which is rich in water vaoor is withdrawn through the vapor 
outlet 9. Substantially dry solids are taken through a me- 
tering lock chamber 1U from the lower end of the reactor 1, 

The solids to be rlrierl are supplied through an 
inlet lock chamber 11 Into a suoply chamber 1?, which in its 
bottom 13 has an outlet openinq see also Figure 2. A 

c rescsn t-shaoed pusher 16 is moved over the bottom 13 in the 
riirectlon indicated bv the arrows 15 to oush the solids to 
the outlet 1U , Sooced above the outlet 1U is a rioid conical 
shield 17; see Figure 1, which prevents solids from the 
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supolv chamber 1/! to fall down freely through the outlet 
m. An approximately conical distributor surface 19 is se- 
cured to the bottom end of a vertical shaft 18, uhich ex- 
tends through the outlet ^U ^ In a manner knoun per se , not 
shoun, the distributor surface 19 can be driven at a con- 
trollable speed about a vertical axis by means of the shaft 
16. uhich extends to the outside. The rotational movement 
of the distributor surface 19 is independent of the motion 
of the crescent-shaped ouaher 16, with which separate drive 
means, not knoun, are associated* 

In order to prevent a disturbing rise of vaoora 
rich in water vapor from ths v/apor-col lectinq soace 3 through 
the outlet 1U into the suoply chamber 12, air or nitrogen, 
for instance, may be supplied thorugh line 2D in order to 
maintain in the chanber 1? a pr9S9ure which is aporox ima te 1 y 
as high as the pressure in the vaoor-col Iccting space 8. 

The uater-containino solids which have been moved 
to the outlet ^U by the crescent-shaped pusher 16 fail down 
and imoinge on the rotating distributor surface 19- As a 
result, agglomerates formed by the solids arc crushed. The 
distributor surface 19 is so shaped that the solids are dis- 
tributed as uniformly as possible over the top surface of 
the fluidized bed 2. 

A oossibla form of the ciistributor surface 19 is 
shown in Figures 3 and t* . Figure 3 Is a persoective view and 
Figure a too plan view taken in the direction indicated 



by the arrou B in Figure 3, The conical distributor surface 
19 has two apertures ?Da ond ?Dh so that the surface 19 is 
partly apertured. In practice, the shape of sOid apertures 
may be varied in a uide range or the distributor surface 
may have only one aperture or several apertures. Ullthout 
such apertures the largest diameter of the distributor sur- 
face 19 tiiould describe a circle, see Figure U , uhere that 
circle is indicated by broken lines adjacent to the aper- 
tures 20a and 20b. The resulting closed circle defines the 
theoretical overall area of the distributor surface. In that 
theoretical overall area the apertures are not taken into 
account. The area of the aoertures is 30 to 30% of the theo- 
retical overall area of the distributor surface 19. The area 
and shape of the apertures ?0a and ?0b may be chosen uithin 
a uiide range so that the desiqn cf the distributor surface 
can be adapted to different functions. The largest diameter 
0 of the distributor surface 19, see Figure , is usually 
0.1 to O.U time the diameter of the top surface of the flui- 
dized bed 2. 

Figure 5 shows a somewhat different embodiment 
of the distributor surfacs 19a, which is preferably rotated 
in the direction indicated by ths arrou 22 about the vertical 
shaft 16, The apertures ?3a and 23b are defined on the outside 
by the broken circular linR, which rj2fines the largest diame- 
ter. Tor that distributor surface 19a it is also shown that 
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the top surrace of the distributor surface member may be 
prDviderl, e.cj., with humps 23 or ribs 2t* in order to inten- 
sify the crushing of lumos of solids as the surface 19a 
is rotated and to influence the course of the solids. Such 
projections can be ussd to i'nprov/e the uniform distribution 
of the solids on the fluiclized bed 2. 
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CLAIMS 

1, A reactor for dryinr) uiater-contalnl ng solide 
in a heated riuidlzed bed, uihlch reactor comprises above the 
riuldlzad bed a vapor-callectlno space provided uiith a va- 
Dor outlet ancly above the vapor-col letting space, means for 
feedinc) the tiiater-containlno solids, charactarized in that 
an aoproxlTately conical iifistributcr surface, uhich is ra- 
tatabls about a vertical axis, la orovirted in th-> vaocr- 
collacting space belou the feeding means and slrpss at an 
angle front 25 to 70° from the horizontal and has at least 
one aperture, uhlch occupies 30 to 90% of the theoretical 
overall area of the distributor surface. 

9, A reactor according to claim 1, characterized 
in that the largest diameter of the distributor surface is 
0.1 to O.U time the diameter of the top surface of the flui- 
dized bed. 

3, A reactor according to claim 1 or 2, characte- 
rized in that projections ars provided on the too surface of 
the distributor surface member, 

U, A method of oparatino a reactor for drv/inq 
iiiater-containino solids in a heated fluidlzed bed, which reactor 

comprises above the fluldizsd bed a vapor-collecting 
space provided uith a vaoor outlet and, above the vaoor-col- 
lectlng soace, means fsr feeding the «x>ater-containinn solids, 
uiherein an approximately conical distributor surface, uhich 
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is rotatable about a vertical axis, Is provided in the vapor- 
collecting space below the feeding means and slopes at an 
angle from 25 to 70° from the horizontal and has at least 
one aperture, which occupies 30 to SU% of the theoretical 
overall area of the distributor surface, characterized in 
that the distributor surface is rotated at a speed of 20 to 
250 revolutions per minute. 
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